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18 June 1962

MEMORANDUM FOR: Chief, Technical Plans & Development Staff

THROUGH: Chief, Technleal Development Branch
SUBJECTY Trip Report,! . | 13 June 1962, STATINTL
I
STATINTL
1. | | was vigited the afternoon and eyening of 13 June
1962. Wright Patterson 18 having two lenses bullt to our design at
& total cost for both of about:l Thelr use is not Known. Enclosure
A 1s the specification for the contract. A
STATINTE
2e | |had Just returned from and a visit to
I;l He 1s the U.S, outlet for thelr glasg., I discusging the proposed
viglt of someone from this activity to | he offered a few words of STATINTL
edvice. STATINTL
3. hag Just completed three clesn-roomg with filtered air
to l/lOO'l: I or & micron. This plant now appears to be very efficient and

is turning out a fair flow of high guality optics.
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- #oR. NH. 12127,RNR
, - DATE: 1 March 1961

’ | “ EXHIBIT A |

PRECISION ENL&RGING LENSHS KO&

2«1/} x 2-1/l ang 4=1/2 x }=1/2 INCH FORMATS

I. SCOPE

This procurement wili pProvide for applied research
the purpoge of obtaining the design of precision enlargi
2~1/4 x 2-1/4 inch ang 4=1/2 x §~1/2 inch negative forma
on this research progrem will be experimental
optical formulae obtained from the design study
éxperimental lenses shall be capeble of enlargi

ing and retairing infcrmatior detail
from extremely high resolution aeriual meterials,

and experimertution for
rg lenses for use with

vSe Ths lenses fabricategd
models to he used for evaluztirg the

program. It is interded thay thoge

II. ORJECTIVE

The objective of this procurement is to provide the USAF with ar aprlied
research progrem which will brovide & series of highly correcteq Precision
enlarging lenges, producing maximm i ge quality st their Tespective enlargement

ratios. Two projection lens designs will be obtained from this research effort

bhaving the enlargement ratios of *wo and four diameters megnificetion. The two
diameter lens shall be designed for use with j=~i/2 x 4=1/2 inch forma+ photography,
&nd the four dismeter lens for use with 2=1/4 x 2=1/4 ipch format photography.

1II. SPECIFIC REQUI REMENTS

4. The specific design requirements of the twe lens aystems gh
to the optical characteristics ang dimensicns as itemized in Table I telow. The
requirements for the optical characteristics ang resolvirg power apply only to
the 4=1/2 x 41/2 ang 2-1/l x 2=1/4 formats, the additional coverage being intended

for the Tecording of the numerical data adjacent to the Picture area,
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TABLE I
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F. Re NR. 1Z127,HNR

"DATE: 1 March 196.

@TICAL CHARACTERISTICS Kb UlR:MENTS

HEQU T RSMENT
Equivelent focal length

Field of View

Relative aperture
Tranamittance
Relative Illumination

Distdrtion

Color Correction

Lens Mounting

Iris Digphragm

Lens Caps

No greater than 16 incnes

5 x 5 inch square area at
2:1 magnification

/4 or faster
70 percent (minimum)

78 percent (minimum) of
axjal illumination
anywhere in format

0.10 millimeter (maximum)
anywhere in the format of
the projected image at 2:1

Corrected for a wuve length
between 35004 to 45004

Lens shall be barrel mounted
having threads in accordance
with ASA Standards

Iris diaphragm calibrated in
f=stops for meximum asperture
of at least f/16

Lens shall be fitted with
two caps

Nc greater thun 10 anches
=177 inp-h
Ll megnifl

s
i

[PTPR= Wl
&t

on
Y:4 ¢r faszter

70 per~ert (mirimum)

78 perceny (minimum) of
axial 1llumination
arvwiere 1n forma’

CL10 pillimetor {(maximom)

LYol D S Yre forniat of

tae projectes Lmage at §:l

Crrre.tad for a wave lsngih
retween 35GUA to (5004

Lers shall be barrel mounted
havirg threads in wzacordance
with ASA Stindards

Iriz diephragn calibrated in
f-gtops for maximum aperture
of at least £/16

Lens shall be fitted with
two ceps

Bs Resolving Power - Each lens shall be capable of resolving & minimun of
200 lines per millimeter radiﬂhlly and tangentielly anywhere in *thelr respective
negative formats when tested by the Projected Photograph Resolving Power Method

MIL-STD-1504.

This shall give an effective resolution at the :image plare of not

less than 50 &nd 100 lens per millimeter at the respective ucgrifizabicns of 4x and

2x enlargement.

log contrast) targets in accordance with MIL=STD-15CA.

Resolution readings shall be resolved from low corbTast (C.20 1 0.05
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C. Color Correction Filter - Bach lens snall e corrected for a wave lepgth
between ;5004 to 45004, The exact wave length shall be determired by - applicable
interference filter with « peak transmittance within thig Targe. The filter ~hgll

have & band widgtn of approximsetely 80&4. Eacn lens shali te turnished with =
correction filter,

Lolder

IV.  FUNCTIONal EVALUATION anD TESTING ¥

A Hesponsibilityfbr Tests - The contractor shall be equired 4o parform ;
sufficient functional tests ang furnish test data to insure ~he desigr mee<: all the i
requirements as specified in thig statement of work,

B. Materials for Test - The film material to be used for all evaliaticn hasts ;
shall be| experimental S0-278 or equal, Tnis me+arig, . |
eQuivalent To & high resolution fine grain duplicating, andg print;

C. Developing - The film meterial used for all tests s:a11 hg Adewe]

pa

Armed Forcegs Developer 42 conforming to Specification MIL-D-in75, Bl T e
shall be 5 minutes with the developer at 68°F., Equivelent times shdll bs faed if

the developer solutions are used at different temperatures,

p i

for the resolution test and shall contain low contrast (0.20 + C.05 log centrast)

targets. COCne test negative shall have terget patterns positioned in a 2«1l ipch

x 2=1/4 inch format area and, the other test negative sheli have target patterrs
positioned in & 4-1/2 inch X 4~1/2 inch format prea. All targets shall be positioned
in each format area &g shown in MIL~-STD-150A. The target patterns shall ~over a
Trange of resolution from 20 to 225 lines/mm. The test ratterns shall ba mede up of
light lines on & dark background.

D. Resolution Test Negatives - Two resolution test negitives snall ke ogzeqd

E. Resolving Power Tests - A photographic test, in conformensze with Method L4
of MIL-STD-1504, shall be made on edch lens. The resolution test ltargets shall be

used as negatives and printed onto the specified printing material using the
Sspecified developer.,

r. Relative Illumination - Helative illumination shall be measured hy
Method 7 or Method 8 of MIL-STD~1504. Measurements shall be made usirg the coler
correction filter.

G. Transmittance - The transmittance shall be measured Ly Metncd 5 or
Method 6 of MIL~STD-150A. Measurements shall be made using the color correction
filter, .

H, Relative Aperture - The relative a@perture shall te computed Dy trhe ratio
of the equivalent focal length to the diameter of the effective sperture. ‘e
effective aperture shall be mezsured by Method 3 or Method /4 of MIL-STD-150C4A,

I. Distortion - Distortion shall be measured by Method 30 of MIL~-STD-15C4.
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